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,QWURGXFWLRQ
(XURSHDQ 8QLRQ¶V (QHUJ\ (IILFLHQF\ 'LUHFWLYH IRFXVHV RQ HQHUJ\ HQG XVHU HQHUJ\ HIILFLHQF\ PHDVXUHV
7HFKQRORJLFDO HTXLSPHQW LV RQH RI WKHPDLQ HQHUJ\ FRQVXPHUV LQ LQGXVWULDO FRPSDQLHV >@'LIIHUHQW HYDOXDWLRQ
PHWKRGRORJLHV DUH DQDO\VHG WR LPSURYH PDQDJHPHQW V\VWHPV LQ HQWHUSULVHV DQG PXQLFLSDOLWLHV >@ $ FRPPRQ
VLWXDWLRQLQLQGXVWULDOFRPSDQLHVLVWKDWFRPSDUDWLYHO\ODUJHHQHUJ\FRQVXPSWLRQVDYLQJVFDQEHUHDFKHGE\GXSOH[
DSSURDFKLPSOHPHQWDWLRQVHH)LJDQGWKHLQWURGXFWLRQRIHQHUJ\PDQDJHPHQW>@ZLWKRXWKLJKLQYHVWPHQWVLQ
HQHUJ\ HIILFLHQF\PHDVXUHV7KH DELOLW\ RI FRQWLQXRXV LPSURYHPHQW LQGLFDWRUV DUH SURSRVHG IRUGHPRQVWUDWLRQRI
HIIHFWLYHQHVV RI WKH PDQDJHPHQW RI HQHUJ\ >@ 7KH NH\ SHUIRUPDQFH LQGLFDWRUV IRU FUHDWLRQ RI EHQFKPDUNLQJ
V\VWHPLVSRVVLEOHWRDGMXVWE\FRUUHFWLRQIDFWRUV>@

1RPHQFODWXUH
( HOHFWULFLW\FRQVXPSWLRQEHIRUHHQHUJ\HIILFLHQF\PHDVXUHVN:KPRQWK
* SURGXFWLRQFDSDFLW\NJPRQWK
( HOHFWULFLW\FRQVXPSWLRQDIWHUHQHUJ\HIILFLHQF\PHDVXUHVN:KPRQWK

'XSOH[ DSSURDFK LPSOHPHQWDWLRQ LV LOOXVWUDWHG DV WKH FRQIOXHQFH QH[XV EHWZHHQ WZR FRQWDFW DUHDV QDPHO\
HQHUJ\ HIILFLHQF\ PHDVXUHV DQG HQHUJ\ PDQDJHPHQW VKRZLQJ ZKDW LV WKH QH[XV EHWZHHQ HQHUJ\ HIILFLHQF\ DQG
HQHUJ\PDQDJHPHQW

)LJ'XSOH[DSSURDFKLPSOHPHQWDWLRQ
7KHUHE\ QH[XV H[SODLQ KRZ WR JDLQ DVPXFK DV SRVVLEOH HQHUJ\ FRQVXPSWLRQ VDYLQJV LI WKH RYHUODSSLQJ DUHD
EHWZHHQWKHHQHUJ\HIILFLHQF\PHDVXUHVDQGHQHUJ\PDQDJHPHQWEHFRPHVODUJHUWKHQEHQHILWLVJUHDWHU
0HWKRGRORJ\
0HWKRGRORJ\ LVEDVHGRQ WKRURXJKXVHRIEHQFKPDUNLQJPHWKRG>@E\XVHRIFRUUHFWLRQ IDFWRUV >@0HWKRGV
DOJRULWKPLVVKRZQLQ)LJ


)LJ$OJRULWKPRIHQHUJ\HIILFLHQF\DQGHQHUJ\PDQDJHPHQWPHWKRGRORJ\
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2XWSXW GDWD LV FRPSDQ\¶V GHSHQGHQW YDULDEOH \ SURGXFWLRQ SURGXFHG HQHUJ\ HWF FKDQJHV DFFRUGLQJ WR WKH
LQGHSHQGHQWYDULDEOH[SURGXFWLRQIXHOFRQVXPSWLRQHWFEHIRUHDQGDIWHUWKHLPSOHPHQWDWLRQRIHQHUJ\HIILFLHQF\
PHDVXUHV
(QHUJ\PDQDJHPHQWDOZD\VEHJLQVZLWKLQGXVWULDOFRPSDQ\¶VHQHUJ\FRQVXPSWLRQGDWDDQDO\VLVZKLFKDOORZVWR
HVWLPDWHWKHFXUUHQWVLWXDWLRQLQWKHLQGXVWULDOFRPSDQ\>@REWDLQFXUYHRIEHQFKPDUNLQJ>@DQGILQGVROXWLRQV
IRU WKH LPSOHPHQWDWLRQRI WKHKLJKHVW SULRULW\ HQHUJ\ HIILFLHQF\PHDVXUHV >@&XUYHRIEHQFKPDUNLQJ FDQEH
REWDLQHGDIWHUWKHUHDOL]DWLRQRISULPDU\PHDVXUHV>@3ULPDU\PHDVXUHVDUHIROORZHGE\WKHQH[WHQHUJ\HIILFLHQF\
PHDVXUHV XQWLO WKHPRPHQWZKHQPDWKHPDWLFDO FRUUHODWLRQ IRU WKH RSWLPL]DWLRQ RI HQHUJ\ FRQVXPSWLRQ LV IRXQG
/DVW VWDJHRI WKH HQHUJ\PDQDJHPHQW LV LQQRYDWLYH DV LW LQFUHDVHV WKH HQHUJ\ HIILFLHQF\ DQG HQHUJ\PDQDJHPHQW
QH[XVDUHD
7HVWRI0HWKRGRORJ\
7KHPHWKRGKDVEHHQWHVWHGRQWKHODUJHIRUHVWU\FRPSDQ\¶VE\SURGXFWSURFHVVLQJSODQW%HQFKPDUNLQJEHJLQV
ZLWK HOHFWULFLW\ FRQVXPSWLRQGDWD FROOHFWLRQ DQGSURFHVVLQJRI WKH H[LVWLQJ IDFLOLW\ VHH FXUYHEHIRUHPHDVXUHV LQ
)LJ,WLVGHVFULEHGE\WKH(T

   
 GGGE  


)LJ&RPSDQ\¶VNH\LQGLFDWRUFKDQJHVEHIRUHDQGDIWHUWKHLPSOHPHQWDWLRQRIHQHUJ\HIILFLHQF\PHDVXUHV
(QHUJ\HIILFLHQF\PHDVXUHVKDYHEHHQGHWHFWHGDIWHUWKHHQHUJ\FRQVXPSWLRQGDWDDQDO\VLV0RUHRYHUUHDOL]DWLRQRI
WKHVHHQHUJ\HIILFLHQF\PHDVXUHVKDYHOHGWRWKHUHGXFWLRQRIHQHUJ\FRQVXPSWLRQ$IWHUWKHLPSOHPHQWDWLRQRIPHDVXUHV
GDWDSURFHVVLQJUHVXOWVFUHDWHGQHZFXUYHRIEHQFKPDUNLQJ'DWDFKDQJHVDUHGHVFULEHGE\(T

   
 GGGE  

9DULDWLRQVRIDEVROXWHGDWDYDOXHVDUHFKDUDFWHULVWLFRIDVSHFLILFFRPSDQ\7KHVHYDOXHVFDQQRWEHJHQHUDOL]HG
DQGDSSOLHGIRUVLPLODUFRPSDQLHVDVZHOODVWKH\GRQRWJLYHXQGHUVWDQGLQJRIZKDWLQIOXHQFHVHQHUJ\FRQVXPSWLRQ
LQWKHIDFLOLW\,QRUGHUWRJHQHUDOL]HGDWDDQGXVHWKHPIRUWKHLQWURGXFWLRQRIHQHUJ\PDQDJHPHQWPHDVXUHVUHODWLYH
GDWD YDOXHV RU LQGLFDWRUV DUH HVWDEOLVKHG ,QGLFDWRUV FDQ EH REWDLQHG GLYLGLQJ GHSHQGHQW YDULDEOH \ E\ WKH
LQGHSHQGHQWYDULDEOH[
,QGLFDWRURIFRPSDQ\¶VRSHUDWLRQDIWHUWKHLPSOHPHQWDWLRQRIHQHUJ\HIILFLHQF\PHDVXUHVFDQEHGHWHUPLQHGE\
(T
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  

&RPSDQ\¶VRSHUDWLRQLQGLFDWRUFKDQJHVEHIRUHHQHUJ\HIILFLHQF\PHDVXUHVDQGDIWHUWKHLULPSOHPHQWDWLRQFDQEH
VHHQLQ)LJ
(TXDWLRQ  GHVFULEHV HQHUJ\ PDQDJHPHQW EHQFKPDUNLQJ  VWHS WKDW FDQ EH XVHG IRU GDWD DQDO\VLV DQG
RSWLPL]DWLRQRIWKHWHFKQRORJLFDOHTXLSPHQW

)LJ&KDQJHVLQLQGLFDWRUVEHIRUHDQGDIWHUWKHLPSOHPHQWDWLRQRIHQHUJ\HIILFLHQF\PHDVXUHV
3URGXFWLRQ IDFLOLW\ VKRXOG EH RSHUDWHG ZLWK D PLQLPDO EHQFKPDUNLQJ YDOXH 7KHQ FRUUHVSRQGLQJ LQGHSHQGHQW
YDULDEOHPLQLPXPYDOXHFDQEHGHWHUPLQHGJUDSKLFDOO\VHH)LJRUPRUHSUHFLVHO\XVLQJLQGLFDWRU(T0LQLPXP
RIWKHFXUYHFDQEHIRXQGLIFXUYH¶VHTXDWLRQLVGLIIHUHQWLDWHGDQGWKHDFTXLUHGH[SUHVVLRQLVHTXDWHGWR]HUR

 
   
G
G
dG
de  

0LQLPXP LQGLFDWRU YDOXHV RI WKH FRUUHVSRQGLQJ LQGHSHQGHQW YDULDEOH [ YDOXH WKDW KDYH EHHQ GHWHUPLQHG E\
(TPDWFKDQGPHHWWKHRSWLPDOSURGXFWLRQFDSDFLW\YDOXH*RSW NJPRQWK


)LJ,QGLFDWRUGHULYDWLYHFKDQJHVIURPSURGXFWLRQFDSDFLW\
'HWHUPLQDWLRQRIWKHRSWLPL]DWLRQYDOXHLVLOOXVWUDWHGZLWKDJUDSKLFDOILJXUHRIWKH(TWKDWLVUHSUHVHQWHGE\
WKHFXUYHLQ)LJ
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7KLV DOORZV WR HYDOXDWH SRVVLELOLWLHV WR UHJXODWH SURGXFWLRQ FDSDFLW\ VR WKDW IDFLOLW\ RSHUDWHV ZLWK D PLQLPDO
HOHFWULFLW\FRQVXPSWLRQSHUXQLWRISURGXFWLRQ
&RQFOXVLRQ
6LPSOHEHQFKPDUNLQJPHWKRGRIEHQFKPDUNLQJOHYHOGRHVQRWDOORZWRDFKLHYHPD[LPXPUHGXFWLRQLQHQHUJ\
FRQVXPSWLRQ
(QHUJ\HIILFLHQF\DQGHQHUJ\PDQDJHPHQWQH[XVJLYHVDQRSSRUWXQLW\WRHVWLPDWHWKDWSURGXFWLRQFDSDFLW\FDQEH
UHJXODWHGLQVXFKDZD\WKDWFRPSDQ\FDQRSHUDWHZLWKPLQLPDOHOHFWULFLW\FRQVXPSWLRQSHUXQLWRISURGXFWLRQ
$FNQRZOHGJHPHQWV
7KH VWXG\ LV SUHSDUHG ZLWK WKH VXSSRUW E\ WKH 1DWLRQDO 5HVHDUFK 3URJUDP ³(QHUJ\ HIILFLHQW DQG ORZFDUERQ
VROXWLRQVIRUDVHFXUHVXVWDLQDEOHDQGFOLPDWHYDULDELOLW\UHGXFLQJHQHUJ\VXSSO\/$7(1(5*,´
5HIHUHQFHV
>@ (VIDKDQL %$ (VWDIDQ05'$QDO\VLV RI HQHUJ\ HIILFLHQF\ DVSHFWV LQ HQHUJ\ PDQDJHPHQWPRGHO RI %XQVH LQPDQXIDFWXUH FDVH VWXG\
PDQXIDFWXULQJ PDQDJHU RI 0REDUDNHK VWHHO FRPSOH[  ,QWHUQDWLRQDO -RXUQDO RI 5HVHDUFK LQ (QJLQHHULQJ DQG 7HFKQRORJ\
±
>@ =YLQJXOH/.DOQLQV61%OXPEHUJD'*XVFD-%RJGDQRYD00XL]QLHFH,,PSURYHGSURMHFWPDQDJHPHQWYLDDGYDQFHPHQWLQHYDOXDWLRQ
PHWKRGRORJ\RIUHJLRQDOFRRSHUDWLRQHQYLURQPHQWDOSURMHFWV(QYLURQPHQWDODQG&OLPDWH7HFKRQRORJLHV±
>@ 0DMHUQLN0%RVDN0âWDIRYD/ 6]DU\V]RYD 3 ,QQRYDWLYHPRGHO RI LQWHJUDWHG HQHUJ\PDQDJHPHQW LQ FRPSDQLHV4XDOLW\ ,QQRYDWLRQ
3URVSHULW\±
>@ &KLX7</R6/7VDL<<(VWDEOLVKLQJDQLQWHJUDWLRQHQHUJ\SUDFWLVHPRGHOIRULPSURYLQJHQHUJ\SHUIRUPDQFHLQGLFDWRUVLQ,62
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±
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±
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